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INTRODUCTION (1/2)

Common transportation mode evaluations are based on:

 Demand and supply comparisons

« Cost / benefit evaluations

« Financial risk analysis

« Cost-effectiveness analysis

» Detailed energy requirements and pollution emissions
 Ignored or internalized cost of accidents




INTRODUCTION (2/2)

Problems with current approaches?

* Major components of sustainable
transportation are omitted in this
approach

* Only personal vehicles are considered

* Modes present on a section of a
corridor are accounted for using
aggregate measures

— Average speed
— Total vehicle emissions

— Total fatalities




« Create a life cycle framework that can be used by
decision makers to incorporate sustainability into
urban transportation planning

* Propose estimable criteria and indicators that cover
the spectrum of sustainable transportation and
make feasible the comparison between different
vehicles (or technologies, corridors, etc.)




The 4 layers: The 3 controllers:

* Environment « Users (and other stakeholders)
« Technology * Legal framework
* Energy * Local restrictions

Economy
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Urban transportation mode
* System operator
« Traveler
 Components
 Attributes

Components

Infrastructure
T
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 Int. Combustion Engine Vehicle (ICEV) - Toyota Camry

« Hybrid Electric Vehicle (HEV) - Toyota Prius
* Fuel Cell Vehicle (FCV) - Honda Clarity
 Electric Vehicle (EV) - Nissan Leaf

* Plug-In Hybrid Vehicle (PHEV) - Chevrolet Volt
« Gasoline Pickup Truck (GPT) - Ford F-150

« Diesel Bus (DB) - New Flyer (40 ft.)

- Bus Rapid Transit (BRT) - New Flyer (60 ft.)




Economic Input-Output Life Cycle Assessment (EIO-LCA)
— Carnegie Mellon University

Greenhouse Gases, Regulated Emissions, and Energy
Use in Transportation Model, GREET 1.7,2.7 — Argonne
National Laboratory

MOBILE 6.2 Mobile Source Emission Factor Model —
U.S. EPA

Various sources for vehicle characteristics and quantities
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Bus Rapid Transit Diesel Bus
New Flyer Articulated Bus

Overall Sustainability Ranking
Based on Passenger Miles of Travel

64%

Plug-in Hybrid EV
GM Volt

59%

Fuel Cell Vehicle
Honda Clarity

57%

Hybrid Electric Vehicle
Toyota Prius

54%

Electric Vehicle
Nissan Leaf

53%

Diesel Bus
New Flyer Bus

Internal Combustion Engine Vehicle
Toyota Camry

47%

45%

Internal Combustion Pickup Truck
Ford F-150

24%




Bus mass transit can aid in sustainability
Introduced Car-Share with ICE and HEV... 8 2 10 n
progress...

Sustainability tool that can be applied in transportation
networks or part of networks
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It takes a well-to-wheel approach of modes instead of
focusing only on the operation of modes

It disaggregates modes instead of focusing on
personal vehicles

It explicitly assesses alternative fuels and propulsion
technologies instead of focusing on fossil fuel powered
modes
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Thank you!

lampros@hawaii.edu
pdp@hawaii.edu

University of Hawaii at Manoa
Department of Civil and Environmental Engineering
Traffic and Transportation Laboratory




